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n 5922060 July 1999 Goodruin 710/302 

n 5938771 August 1999 Williams et al . 713/310 

□ 6274949 August 2001 Lioux et al. 307/64 



ART-UNIT: 2189 
PRIMARY-EXAMINER: Vo; Tim 



ABSTRACT: 

An apparatus and method for indicating and allowing hot swapping of a circuit 
board. During both insertion and extraction of a circuit board from a system, two 
inputs signals are generated from staggered pins located on the circuit board's 
connector. The inputs are processed through a NAND function implemented with 
transistors and output to two Schmitt trigger inverters connected in series. The 
output of the series connection of Schmitt trigger inverters goes high when both 
input signals are high and goes low when one of the inputs signals goes low. In 
addition, through the use of a resistor, capacitor combination connected to the 
input of the first Schmitt trigger inverter, the output signal remains high for a 
period of time after one of the input signals goes low. This additional period of 
time prevents any damage or disruption of signaling caused by transient current and 
voltage fluctuations as a circuit board is inserted or extracted. The output signal 
can be used in both single-ended and differential SCSI applications. 

9 Claims, 6 Drawing figures 
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TITLE: Hot-pluggable component detection logic 




Abstract Text (1) : 

A computer system having detection logic for detecting a hot-pluggable component 
module being added to the computer system. The detection logic determines when the 
hot-pluggable component module is fully inserted in a component connector^ waits a 
predetermined time to insure that the hot~pluggable component module is properly 
seated in and electrical connections made to the component connector, and then 
notifies a hot-plug controller that a new component module is available for use in 
the computer system. The hot-pluggable component module, such as a memory module, 
may be used by the computer system as a replacement for a defective module, upgrade 
and/or addition without disturbing normal operation of the computer system. 

Brief Summary Text (14): 

The RAM module connectors or memory connectors are electrically isolated from the 
computer system memory bus with field effect transistor (FET) signal isolation 
buffers interposed between the connector signal pins and a memory controller. Power 
FET switches are interposed between the connector power pins and the computer 
system power buses. Each memory connector may also contain one or more software 
and/or hardware controllable light emitting diodes (LEDs) of various colors 
(electronically controllable) to indicate the status of the corresponding memory 
connector. Control and sense logic is implemented to control operation of the PET 
signal isolation buffers between the system memory controller and the memory 
connectors, the power FET switches between the computer system power bus(es) and 
the memory connectors, and LED status indication. This control and sense logic may 
monitor ("snoop") memory bus activity so that a memory connector may be connected 
to or disconnected from the memory bus when the memory bus in inactive, i.e., no 
read or write operations. The control and sense logic initiates connection of the 
memory connector/added RAM module when the hot-plug detection logic signals at the 
added RAM module is present in the connector. Integration and operation of the hot- 
plug component modules is more fully described in commonly owned U.S. patent 
application Ser. No. 09/303,369; filed Apr. 30, 1999; entitled "Replacement, 
Upgrade, and/or Addition of Hot-Pluggable Components in a Computer System" by 
Theodore F. Emeron, Vincent Nguyen Peter Michels and Steve Clohset, and is hereby 
incorporated by reference herein. 

Detailed Description Text (10) : 

Electronic signal isolation buffers such as field effect transistors (FETs) 160, 
and power switches such as power FET switches 162 are interposed between each of 
the hot-pluggable connectors 402 (see FIG. 4), the memory buses 105a and 105b, and 
the computer system power, respectively. Also on the same printed circuit board is 
a hot-plug controller 164 which comprises control and timing logic used to control 
the operation of the FET signal isolation buffers 160 and power FET switches 162, 
and determine when a RAM 106 module is plugged into or removed from its associated 
connector 402. The hot-plug controller 164 also may determine whether the correct 
number of RAM 106 modules are plugged into the connectors 402. The hot-plug 
controller 164 may further be used to control the connection and disconnection of 
the hot-pluggable connectors 402 (see FIG. 4) from the memory controller 204 (see 
FIG. 2) in a synchronous fashion, i.e., powering up of the new RAM 106 module with 
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the power FET switches 162 so that the new module circuits become stabilized and 
initialized, then connecting the new RAM 106 module in the connector 402 with the 
FET signal isolation buffers 160 to the memory bus 105a only when the memory bus 
105a is inactive (no address and/or data being asserted) . For the failing RAM 106 
module, the memory bus 105a is disconnected during an inactive time by the FET 
signal isolation buffers 160, and then the power is disconnected from the connector 
402 by the power FET switches 162. The hot plug controller 164 a receives signal (s) 
from detection logic 166 which indicates that a new RAM 106 module has been plugged 
into the connector 402. The detection logic 166 determines that the new RAM 106 
module has been plugged into the connector 402 by monitoring a pin connection which 
changes its resistance, voltage or current value after the RAM 106 module is 
plugged therein. The detection logic 166 waits a certain period of time to insure 
that the RAM 106 module is properly seated in the connector 402. 

Detailed Description Text (15) : 

When the RAM 106 module is detected as being plugged into the connector 402, the 
detection logic signals the hot-plug controller 164 after a period of time has 
elapsed so as to insure that the RAM 106 module is properly seated in the connector 
402. Then the hot-plug controller 164 causes the power FET switches 162 to connect 
the power pins of the connector 402 to the computer system power bus (not 
illustrated) , and, after the circuits of the RAM 106 module have had time to 
stabilize, the FET signal isolation buffers 160 connect the memory controller 
address, control and data bus 105a to the signal pins of the connector 402. Light 
emitting diode (LED) 404 indicators may be strategically located next to their 
associated connectors 402 for indication of status and operation thereof, and any 
RAM 106 module plugged therein. The hot-plug controller 164 may control the LEDs 
404, and may also have circuits for snooping the memory bus 105a for memory read 
and write activities. 

Detailed Description Text (18) : 

The connector 402 has three pins 504a, 504b and 504c that are adapted for 
connection to the edge connector 506 pins 502a, 502b and 502c. Pin 504c is 
connected to a system ground 514. The cathodes of diodes 512a and 512b are 
connected to pins 504a and 504b, respectively. Capacitors 524a and 524b also are 
connected to the pins 504a and 504b, respectively, and may be used to bypass these 
pins effectively to ground at alternating current operating frequencies. The anodes 
of diodes 512a and 512b are connected to first ends of pull up resistors 516a and 
516b, respectively, and to inputs of the OR gate 518. The other ends of the pull up 
resistors 516a and 516b are connected to system logic voltage Vcc. When both of the 
cathodes of diodes 512a and 512b are connected to ground by the pins 504a and 504b, 
respectively, the inputs to the OR gate 518 will be substantially pulled to ground 
level, or a logic low, and the output of the OR gate 518 will then be at a logic 
low. If either or both of the inputs of the OR gate 518 are pulled to Vcc by pull 
up resistors 516a and 516b (one or both of the diodes 512a and 512b cathodes are 
not connected to ground) , then the output of the OR gate 518 will be at a logic 
high. 

CLAIMS : 

3. The computer system of claim 1, wherein said plurality of component bus switches 
comprise a plurality of field effect transistor switches. 

4. The computer system of claim 1, wherein said plurality of component power 
switches comprise a plurality of field effect transistor power switches. 

17. The computer system of claim 15, further comprising a plurality of diodes 
connected between the plurality of inputs of said OR gate and the respective ones 
of the plurality of pins of the one of said plurality of component connectors. 
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ART-UNIT: 2181 

PRIMARY-EXAMINER: Lefkowitz; Sumati 
ATTY-AGENT-FIRM: Conley, Rose & Tayon, P.C. 

ABSTRACT: 

A computer system having detection logic for detecting a hot-pluggable component 
module being added to the computer system. The detection logic determines when the 
hot-pluggable component module is fully inserted in a component connector, waits a 
predetermined time to insure that the hot-pluggable component module is properly 
seated in and electrical connections made to the component connector, and then 
notifies a hot-plug controller that a new component module is available for use in 
the computer system. The hot -pluggable component module, such as a memory module, 
may be used by the computer system as a replacement for a defective module, upgrade 
and/or addition without disturbing normal operation of the computer system. 

20 Claims, 5 Drawing figures 
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TITLE: Hot-plug interface for detecting adapter card insertion and removal 




Detailed Description Text (9) : 

The controller 222 has monitoring connections to the electrically-conductive flip- 
down retainer 210 at electrical contacts 228. The controller 222 is connected to 
the electrically-conductive flip-down retainer 210 to sense and monitor engagement 
and disengagement of the adapter card 212 with the adapter card slot 214. The 
controller 222 also includes control connections to the adapter card slot 214 
including a connection to a switch 230, such as a field-effect transistor (FET) 
switch, that controls application of power to the adapter card slot 214. The 
computer system 200 also has a control connection to an indicator 232, such as a 
light-emitting diode (LED) , that indicates whether power is applied to the adapter 
card slot 214. 
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OTHER PUBLICATIONS 

"PCI Bus Hot Plug Specification", Revision 1.0, Jun. 15, 1997, pp. i-vi, and 1-29. 
ART-UNIT: 211 

PRIMARY-EXAMINER: Beausoleil; Robert 
ASSISTANT-EXAMINER: Phan; Raymond N 

ATTY-AGENT-FIRM: Skjerven Morrill MacPherson LLP Koestner; Ken J. 
ABSTRACT: 

Adapter cards generally have a metal bracket at one end. The adapter card attaches 
to an adapter card slot of a computer system by fastening the bracket to a 
connector on the computer system. Conventionally, the bracket is fastened to the 
connector using a screw. It has been discovered that an electrically-conductive 
flip-down retainer advantageously functions as an improved fastener to secure the 
adapter card to the connector. The electrically-conductive flip-down retainer is a 
single structure that performs the combined functions of an electrical switch and a 
mechanical fastener. The electrically-conductive flip-down retainer includes 
electrical contacts that form a closed circuit when the bracket is fastened to the 
connector and an open circuit when the bracket is not fastened. The electrical 
contacts are connected to conductors extending to a controller. The controller 
monitors the status of the electrical switch of the electrically-conductive flip- 
down retainer and controls application of power to the adapter card slot, typically 
under control of an operating system. The controller terminates power to the 
adapter card slot when the electrically-conductive flip-down retainer is 
unfastened, indicating that the adapter card is disengaged from the adapter card 
slot. The controller restores power to the adapter card slot when the electrically- 
conductive flip-down retainer is fastened, indicating the adapter card is engaged 
with the adapter card slot. 

26 Claims, 11 Drawing figures 
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ART-UNIT: 235 

PRIMARY-EXAMINER: Sheikh; Ayaz R. 
ASSISTANT-EXAMINER: Lefkowitz; Sumati 

ATTY-AGENT-FIRM: Fay, Sharpe, Beall, Fagan, Minnich & McKee 
ABSTRACT: 

A circuit unit to be inserted or removed by live wire work into or from a system 
having a plurality of circuit units and a power source to supply power to the 
plurality of circuit units includes a first circuit to supply power to the circuit 
unit from the power source when the circuit unit is inserted into the system; and a 
second circuit to supply power to the circuit unit in normal operation after the 
circuit unit is inserted into the system. The first circuit nearly stops supplying 
power about the time when the second circuit starts supplying power and by this 
arrangement, it becomes possible to vary the timing of inrush currents attending on 
a supply of power from a plurality of power sources. A removal permission indicator 
can be installed which can be turned on by a voltage supplied from the power source 
under a condition that permission to remove the unit has been issued. In order to 
adjust the unit inserting speed, a lever is mounted rotatably at one end of each 
circuit unit, for multiplying a force for removing said unit by using as a point of 
force application a certain point in said system under the condition that 
permission to remove the circuit unit has been issued. A connector of the circuit 
unit is structured so as to be freely movable at a mounting portion for several 
millimeters on the surface of a metal sheet when the system and the connector of 
the unit are connected mechanically and electrically. 



35 Claims, 14 Drawing figures 
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DOCUMENT-IDENTIFIER: US 5617081 A 

** See image for Certificate of Correction ** 

TITLE: Method and apparatus for live insertion and removal of electronic sub- 
assemblies 



Brief Summary Text (7) : 

An additional consideration that arises when insertion or removal of a sub-assembly 
to or from a powered assembly is desirable, is protection of the circuitry on the 
sub-assembly being inserted or removed. Many integrated circuits are fabricated 
such that there is a low impedance path between a circuit output and Vcc in a back 
biased direction. When such a circuit is present on a sub-assembly that is inserted 
into a live assembly, current from the live assembly, seeking the path of least 
resistance, will surge through the low impedance path possibly destroying the 
device. Some integrated circuit manufacturers put a diode in the low impedance path 
in certain logic families. However, often these diodes are not tested and one 
cannot be certain of their presence or functionality. 

Brief Summary Text (12) : 

As presently disclosed, an active switching device such as a metal oxide 
semiconductor field effect transistor (mosfet) and related massive circuitry, and a 
connector having a plurality of graduated pin lengths effect a controlled ramp-up 
and ramp-down of power to a sub-assembly inserted into and removed from a live 
electronic assembly. During insertion of an unpowered sub-assembly into a live 
electronic assembly, a first set of contact pins (long pins) provide a ground and a 
preliminary voltage (PRE. sub. — VCC) to the inserted sub-assembly to power live 
insertion request logic. A live insertion period request is issued which causes a 
system bus arbiter to force the system bus to an idle state after any bus operation 
in progress is completed. A second set of contact pins (medium pins) provide power 
to the mosfet and related passive circuitry which ramps up power to the inserted 
sub-assembly assuring that current in-rush is gradual, A third set of contact pins 
(short pins) bypass the mosfet circuitry and indicate when the sub-assembly is 
fully inserted. During removal short pins disengage first. The mosfet bypass is 
removed. An indication is issued that the sub-assembly is not fully seated. A live 
insertion period is requested. The mosfet and related passive circuitry ramp down 
power after the medium pins disengage until the power to the sub-assembly is 
completely removed upon full withdrawal. 

Detailed Description Text (6) : 

The plurality of pin heights as described hereinbefore work in conjunction with 
electronic circuitry to effect live insertion and removal, without damage to any 
electronic circuitry and without corruption of data. As illustrated in the block 
diagram of FIG. 2, insertion/removal logic 24 is required to sense or detect when a 
live insertion or removal is being undertaken, as indicated by circuitry on a sub- 
assembly being installed or removed. The insertion/removal logic 24 is resident on 
the processor board 13. The insertion/removal logic 24 communicates with bus 
arbitration logic 28 resident on the processor board 13. The bus arbitration logic, 
such as a VME bus arbiter known in the art, receives bus requests and prioritizes 
bus access. The known bus arbitration logic 28 is modified to accommodate a highest 
priority bus request which is issued by the insertion/removal logic 24 as discussed 
hereinafter. 
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Detailed Description Text (7) : 

Referring now to FIGS. 2, 2a-2c and 3a, circuitry resident on the sub-assembly 
being inserted initiates signals which alert the insertion/removal logic 24 to a 
live insertion. Upon live insertion of a sub-assembly into the system, the long 
pins 18 make contact first and provide a reference or ground and a PRE, sub. — VCC 
voltage of 5 volts. The PRE. sub. — VCC 40 voltage biases a transistor Tl to issue 
an active low signal, LIFE. sub. — PERIOD. sub. — REQ.sub. — L 42, which indicates 
that a live insertion is taking place. Preferrably, there are two LIFE. sub. 
PERIOD. sub. — REQ.sub. — L signals, one at either end of the connector or board, to 
assure issuance of the signal regardless of board skew or angle of insertion. The 
signals are appropriately terminated on the backplane and received by the 
insertion/removal logic 24 via schmidt trigger input and debounce circuitry (not 
shown) to account for any physical jitter during insertion. The signals are 
asserted from the time the long pins 18 contact until the short pins 22 contact and 
the board is fully seated. 

Detailed Description Text (8) : 

The initial contact of the long pins 18 also biases open collector transistors T2 
and T3, which illuminate an LED to indicate a live insertion period and issue an 
active low signal UNSEATED. sub . — L 44, to indicate the sub-assembly is not yet 
seated, respectively. 

Detailed Description Text (14) : 

Shortly thereafter, short pins 22 make contact and the sub-assembly or board is 
fully seated. The short pins 22, include Vcc pins which bypass the mosfet Ql 
current limiting circuit. The mosfet Ql internal resistance is bypassed when the 
VCC on short pins 22 makes contact. At this point the board voltage, VCC, reaches 
its maximum potential of +5 volts as shown in FIG. 3a. One of two short pins, 
preferrably located at opposing ends of the connector and designated LIFES.sub. — 
BOARD. sub. — INA.sub. — L and LIFES.sub. — BOARD. sub. — INB.sub. — L, is connected 
to ground on the sub-assembly inserted. The signals are connected together on the 
backplane and in combination result in a signal illustrated as LIFE. sub. 
BOARD. sub. — IN. sub. — L 60, shown in FIG. 3a. When the LIFE. sub. — BOARD. sub. — 
IN. sub. — L 60 signal issues upon the two LIFES.sub. — BOARD. sub. — IN. sub. — L 
signals being connected, the board is fully seated. The transistor Tl is turned off 
and the signal LIFE. sub. — PERIOD. sub. — REQ.sub. — L 42 is deasserted. Upon 
recognizing LIFE. sub. — PERIOD. sub. — REQ.sub. — L 42 is deasserted, the 
insertion/removal logic 24 deasserts the LIFE. sub. — PERIOD. sub. — IND signals and 
LIFE. sub. — BUS. sub. — REQ 25, and the live insertion is complete. 

Detailed Description Text (15) : 

When a sub-assembly is removed from a live assembly or system, a process in reverse 
of that described hereinbefore effectively takes place. Referring now to FIGS. 2, 
2a-2c and 3b, when either of the short pins generating LIFES.sub. — BOARD. sub. — 
IN. sub. — L break contact, the ground pulling down and asserting LIFES.sub. — 
BOARD, sub. — INA.sub. — L is lost and consequently LIFE. sub. — PERIOD. sub. — 
REQ.sub. — L 42 is asserted via transistor Tl of FIG. 2a, At this point operation 
of the insertion/removal logic 24 and arbiter 28 is substantially as described 
hereinbefore with respect to insertion. Sub-assembly removal is complete when the 
LIFE, sub.-- PERIOD. sub. — REQ.sub. — L 42 signal or PRE. sub. — VCC 40 break 
contact, whichever is first. 

. Detailed Description Text (31) : 

Although the invention is described as using sub-assembly resident transistor 
circuits and mosfet, it can be appreciated that other active switching devices such 
as e.g. bipolar transistors. Field Effect transistors, and time delay circuitry can 
be used, and could be backplane resident or located on other circuit boards. 
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ART-UNIT: 221 

PRIMARY-EXAMINER: Holloway, III; Edwin C, 

ATTY-AGENT-FIRM: Weingarten, Schurgin, Gagnebin & Hayes LLP 
ABSTRACT: 

A live insertion and removal mechanism assures that a sub-assembly being inserted 
or removed from a live electronic assembly does not disrupt system power and busses 
and is protected against the negative effects of current surge. Slot bypass 
circuitry is provided for effectively disconnecting selected output drivers from 
signal and control paths to avoid damage to the drivers upon insertion or removal 
of the sub-assembly from the live assembly. 

3 Claims, 11 Drawing figures 
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DOCUMENT-IDENTIFIER: US 5568610 A 

TITLE: Method and apparatus for detecting the insertion or removal of expansion 
cards using capacitive sensing 

Brief Summary Text (20) : 

It is appreciated that an automatic detection method according to the present 
invention allows hot-swapping of expansion cards while system power remains on. 

This is particularly advantageous in server systems where it is very inconvenient 
to shut down the system to remove, insert, or otherwise replace expansion cards at 
the system level. 

Detailed Description Text (10) : 

The control circuit 132 is preferably coupled to the data pins of the expansion 
card 101 for electrically isolating or tristating the data pins from remaining 
circuitry of the expansion card 101. Such isolation allows the data pins of the 
expansion card 101 to be electrically connected to the corresponding data pins of 
the connector 104 without data glitches. The control circuit 132 electrically 
connects the data pins of the expansion card 101 after it is inserted into the 
connector 104. Such signal isolation circuitry is implemented in any one of several 
known methods, such as the open collector of bipolar transistors or the high 
impedance current paths of field-effect transistors (FETs) . 

Detailed Description Text (11): 

The power pins of the edge connector 102 are connected to one side of the current 
path of a transistor 134, which is preferably a field-effect transistor (FET) . In 
particular, the drain of the FET 134 is connected to the power pins, where its 
source provides a signal PWR for providing power to various components of the 
expansion card 101 when the FET 134 is activated or turned on. The gate of the FET 
134 receives an enable signal from a control circuit 132, which is further 
controlled by the processor 124 . Several FETs connected in parallel may be 
necessary depending upon the power requirements of the expansion card 101 as well 
as heat dissipation considerations. Also, other electrically isolating devices 
could be used rather than one or more FETs. It is noted that the power pins of the 
expansion card 101 may be electrically isolated in the same manner as the data 
pins, except that one or more FETs are preferably used because of higher current 
needs of power pins. 

CLAIMS : 

27. The detection system of claim 26, wherein said control circuit includes a 
field-effect transistor for isolating said power pins of the I/O connector. 
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ART-UNIT: 243 

PRIMARY-EXAMINER: Beausoliel, Jr.; Robert W. 
ASSISTANT-EXAMINER: Decady; Albert 

ATT Y-AGENT- FIRM: Garrana; Henry N. Kahler; Mark P. Turner; Michelle M. 

ABSTRACT: 

A detection system for detecting the insertion or removal of expansion cards having 
a standard edge connector using one or more capacitive plates coupled to 
corresponding variable frequency oscillators. The capacitive plates are preferably 
mounted on an internal layer of the expansion card and preferably aligned with 
corresponding pins of the edge connector for establishing capacitive loading with 
respect to the corresponding pins. The frequency of the oscillators change with 
changes in the capacitive loading of the corresponding plates. The detection 
circuitry includes a processor which continuously monitors the frequency of the 
oscillators to thereby detect movement of the expansion card, and preferably 
includes a control and isolation circuit which electrically isolates the power and 
data pins during insertion and/or removal as controlled by the processor. The 
detection circuitry may be mounted to either on the expansion card or the planar of 
the computer system. If mounted on the expansion card, the power and data pins are 
in a tristated condition while the option card is removed from the planar. The 
processor detects that the expansion card is being inserted or removed when the 
frequency of one or both oscillators is at a predetermined frequency or shifts by a 
predetermined amount. 

28 Claims, 3 Drawing figures 
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Katsuyuki Okada et al., "Physical Design Technologies for Network Node Processors", 
NTT R&D vol. 40, No. 10, 1991, pp. 1359-1370. 

ART-UNIT: 214 

PRIMARY-EXAMINER: DeBoer; Todd 

ATT Y-AGENT- FIRM: Rothwell, Figg, Ernst & Kurz 
ABSTRACT : 

The live insertion circuit of the present invention comprises a movable magnetic 
body for changing an inductance of a variable inductor, and the movable magnetic 
body is moved toward a supporting member by a rod at the time of inserting the 
package into the unit. At this time, an inductance of the variable inductor is 
changed according to the connection condition of terminals for connecting the 
package and the unit, thus suppressing a surge current. 

14 Claims, 17 Drawing figures 
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ART-UNIT: 235 

PRIMARY-EXAMINER: Lall; Parshotam S. 
ASSISTANT-EXAMINER: Vu; Viet 

ATTY-AGENT-FIE(M: Weingarten, Schurgin, Gagnebin & Hayes 
ABSTRACT : 

A live insertion and removal mechanism assures that a sub-assembly being inserted 
or removed from a live electronic assembly does not disrupt system power and buses 
and is protected against the negative affects of current surge. An active current 
control device and related circuitry, and a connector having a plurality of 
graduated pin lengths effect a controlled ramp-up and ramp-down of power to the 
sub-assembly inserted into and removed from the live electronic assembly. 
Additionally, means are provided for effectively disconnecting selected output 
drivers from signal and control paths to avoid damage to the drivers upon insertion 
or removal of the sub-assembly from the live assembly. 



29 Claims, 11 Drawing figures 
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TITLE: 



Transitioning a standards-based card into a high 
availability backplane environment 



KWIC 



Detailed Description Text - DETX (22) : 

Control bus 18 also supports hot insertion of switching unit controllers 12 
and service providers 14 during operation of switching unit 10, using 
appropriate isolation integrated circuits or otherwise. As a result of these 
and other features, described more fully in copending U.S. application Ser. 
No. 09/328, 171 and U.S. Pat. No. 6, 425, 009 control bus IB prevents single 
points of failure from propagating within switching unit 10 and helps satisfy 
high availability requirements. Advantages of control bus 18 are particularly 
apparent in contrast to bus 58, which is prone to single points of failure and 
does not provide an acceptable combination of redundancy, hot insertion, and 
fault detection, isolation, and recovery capabilities. Transition card 52 
provides a bridge between bus 58 and control bus 18, allowing switching unit 
controllers 12 and service providers 14 to communicate suitable command, 
control, and administrative information within the high availability backplane 
environment associated with backplane 16. 

Detailed Description Text - DETX (28) : 

Synchronization bus 20 also supports hot insertion of switching unit 
controllers 12 and service providers 14 during operation of switching unit 10, 
using appropriate isolation integrated circuits or otherwise. As a result of 
these and other features, as described more fully in copending U.S. 
application Ser. Nos . 09/328, 031 and 09/330, 433, synchronization bus 20 
prevents single points of failure from propagating and helps to satisfy high 
availability requirements. The advantages of synchronization bus 20 are 
particularly apparent in contrast to buses 56 and 58, which are both prone to 
single points of failure and do not provide a suitable combination of 
redundancy, hot insertion, and fault detection^ isolation, and recovery 
capabilities. In general, transition card 52 takes redundant frame pulses and 
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